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(57) Abstract 



^ ^ dielectric porccUin composition for electnmk compooents, onnpriflmg a Ba(Zni/3. T«2/3)03 or Ba(M2i/s, 
I^^-PSf**^ oomposilkm and coDtainmg CaTiQa or MgTiOs and^or SiTiQ». It may further contain SiOa anS/or 
BiCh, MnO and/or ZnO as a sintering aid llic composition has a latfe unloaded Q vafce, a high dielectric constant 
imd asman temperature coefficient f resonance frequency, ft can easily be produced at a firing temperature lower 
dun die conventional. i.c., at a temperature of 1.200 to l,650^C. 
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5 mm^m 

10 ^SSfl? 

;5:^3, V £r tier 0^:^««:^-r) <5 r t ;5S-Ct 

20 o^te;65^if e)ns„ 

(b) ii5^K^StX'Oil««$(c (1/Q) 755/^3 to -T^cto*,, 
25 :^?^QA5:*:^ i> r to 
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wo 96/09264 PCT/JP9S/018S1 

L-Cii. BaO-TiOa ^, ZrTiO* ^ ^:tei6S ^ © t W A^ftl e> 
Ba (Zni/-3 . T a 2/3 ) O3 ^, Ba (Mgi/3 , T a 2/3 ) O3 

5 7hfjii^(Dm^ma:mi^m^nx\>^^o m^it. n^^j^ms 9 - 4 a 4 s 4 

■^^^^Cfi, BaO, ZnOi3J;t;Ta2 Os 0^«--C««3n-5, ^ 
C*«^^^Q©ii6V^^KS*^i5lfi3n-CV^^)o Ba (Zni/3 , Ta 

2/3 ) O3 -Ba (Zni/3 , Nb2/3 ) Os ^<^fia^-^©fiS:ft© S i 

10 tl^-S ( r*tJf4j Vol. 43 (1994). No. 489. 629- 
6 3 4H) o 

15 $ia/cflaiS!£^!|^liMII3ia-Cl.^JiV^„ mmoBa. (Zm/s , T a 2/ 
3 ) 03 Ba (Mg./3 , Ta2/3 ) O3 ^tci^oym^mmmcis 
V^tt, Qli:k^i^i,(D<D. itm^m (fir ) 2 7UT<t:^£^^fc*, 

T O S + (7) e ^ « ± C H »4 * H V ^ -C «l ^ f 2» ^ <75 «c tr SIJ ?a S n <S 
20 dc^#-C(7)i!L31;6^.J2>g-Ci>*o ^ <7>te <7)Si SSfiSt^ o t^ "C t , Slifett 

© -r ^ -C ^: SS Je -r -6 ^ i4 0 131 ^ S8 S a fiJc fl^J <»: ^ (7) :^ i£ ?r Jl « 
25 4;^c*tr;^j:3n/ctj©-eab*o Ife Jtc g &<j ti , Qfii;65]ii<, 

*^oifcg|«^ (£r ) #cQfii©ii!i^^^^i|s^-C^i4•^t?lr;^J:^^2 5fci 

±<t i'>-5 ifisi^fii** L, ^mm^^<Di^mm^ (r. ) a^+2o~-i 
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wo 96^)9264 PCT/JP95rtH85I 



®Ba (Zn,x3 , Ta2/3 ) Oa ^^tzUBa (Mg.^a , T a 2/ 
3)03 ^ommm^Higizm'mAcDC a T i Os ^t^Jd-^-^ r i f~ J: , 
10 'ift^^K)1^\,^mM^Q (QfljJ^ 8 GH z-C 1 0 0 0 01U±) 

it^m^ (£r *«2 5fcl±) «:^L. ^^^a5&C5?aS«^f!c (rr ) ^ 
/^Sl^fii (r , *^+2 1 0 P pm/TC) izMM-C^. LTb-'Lmm 

&&i^'ift^<D'L<Diztt<x<s.v^ (1 300-1 650 r) msmm<iiai^ 

15 ®Ba (Zn./3 , T a 2/3 ) O3 ^S^cJiBa (Me./a , T a a/ 

3)03 ^(ommmm<iioizmmmi<DC aT i 03 i:, sti^g&^-i: l-cs 

i O2 , Ba O3 0>r>m*^S/i«j^:55riSiD-r-5r <i:{zj; 19, 3 
«!B!tSS*5^< (1200-1600 r) , '<ie3fe<fc "gj^t^^r&i^Q (Q 
<i&**8GH z-C 1 0 0 0 Otil±) J: D^ilB t^itH^^ (e, ;6i28JU±) 
20 *%L, *ig^&?Kc<!9iaS^fgc*?/jN3 v% (r r ;6«+ 2 0~- 1 0 p p m 

®Ba (Zni/3 , Ta2/3 ) Oa ^SfcliBa (Mg./a , T a 2/ 
3)03 ^©ffl^felZMg T i O3 , S r T i O3 * ^c«PI 

:&«:^Jn1-?,:: iiC J: 19, '4^^^K)M^^mMimQ (QM^^SGHzTl 
25 0 0 0 0U±) fc<kZ/?||V>itlim^ (Er *i28iU±) '&%L, ^Jg^ 
aSS!t<^«aS«K&^i/Jx$ < (r , *5+ 2 0~- 1 0 p pm/t:) , 

m'Li&i,^ (i3oo-i6oor) m?^mMi>-m^H^z 



3 



^.^^^A PCT/JP95/018S1 
WO 96/09264 



5 1) A>P> (9) H5^-ril«*^fi8Sffi^t>i:-tneo5Jijt:^j* c**o 

(1) Ba (M./3, Ta2^3) Oa +yCaTi03 + zMnO/Z 
nO ({aL, MliZ n */'c«Mg-C*'9. M n O / Z n O liM n O ^ J: 
t>'/S/if3:Z nO'SrjK^i-S) Offi^^-C^^n. y is J: t>' z A^^n^ 

10 0 < y ^ 0. 3 

O^zSO. 0 5 

(2) L-C, Ba, Zn^^JiMg, Ta, Cai>J;t?Ti 
15 "3 

Ba (Mi/3 , Ta2/3 ) Os H-yCaTiOa + zMnO/ZnO 
(^tf. MJIZ n */;liMg-C*>'9, MnO/Z nOJiMnOfcJ:0'/ 
*/i{iZ nO*S'*-f2)o y, z fi^n^no < y ^ 0. 3, 0 

20 Jl^'SrS^, :*:^ + S)*t>{iSeiR^H3R + , 1 3 00- 1 6 

5 or-csn^-fi r i^rt^isii-riitiia (i) \z^m<Dm'^^m.mm.^ 

^©SSit^i^o ^ciS, Jtf5z«, 0 (^) -rtc*5t>«llfeB6^J«rDD;t'^cV> 
«-e-lj^a5n^.r ^'fcStTho r(^w<t:{i, tlTO (3) , (8) *3«fcZ^ 
(9) O^C^V^-C t |5l«"C*4. 
25 (3) Ba, Zn*/c«Mg, J:t^T a Sr^n^n^*^- 4<b^^j6- 
€>Stfnfcl&5^<7){K«l»<!:. C aiScfctfT i ^ ^n^H^^-Tiit'^^ 
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Ba (M.xa , Ta2/3 ) O3 + y CaT i O3 +zMnO/ZnO 
(^ + , MliZnS;t{iMg-Ci,^3, M n O/Z n O fiM n O^i J: C/f/ 
*:^c«ZnO=S:?fe!*-!r-i, ^ fc, y, z«^n^no<y^o. 3. 0 

mmLtz^. ±%^ib^\^\tmi^^m^^. i 300-1 e 

(4) Bax (M,/3 , Ta2/3 ) O3 H-yCaTiOs + zSi02 
10 /B. 03 (fit, M{iZna;/clJMg-C*'5, S i O. /B. O3 
S i O2 isXif/^tzitBz O3 ^rm^-Ti) ©ififiSt^-C^Sn, X, 

0. 9 ^x^ 1 . 1 
•5 0 < y ^ 0. 3 

0 < z ^ 0. 0 5 

(5) ^^mn^HLX. Ba, Zn*/c{iMg, Ta, Ca^-J:c;^Ti 

20 Bax (M.X3 , Ta2/3 ) O3 + y C a T i O3 

+ z S i Oz /Ba O3 
C^*, MHZ nitzliMs-CS>Kl, S i O2 /B2 O3 US i O2 ^ 

^zJ^ytrz^iB^ 03 ^M'm-ri>o ttz. x, y, zji^n^no. 9 

^xSl. 1, 0<y^0. 3, 0<z^0. 0 5(Df&m(0m^^.i-) 
+ , 1 2 0 0-16 0 Or-C«Sfi!t-r*r i^^^iTJ-S 



25 
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) Oa +y CaT 1 03 

+ zSiO2/B2 03 
(^ + . MliZ n*fc{iMg-C$)'3, S i O2 /B2 O3 liS i O2 is 
J:t>V*/c«B2 O3 ^S^^-r^o ^tz. X, y, zti^n-^no. 9 

sx^i. 1. o<yso. 3, o<z^o. 0 5 (Dmrnoym^^-t) 

hK^umm^m^'p. i 2 00~i e o or:-cma:-ri> :it^^mt-t 
-sitjie (4) tzuvLom'^i^mmmmmo>m'i^:^i^o 

(7) Bax (M./3 , Ta2/3 ) O3 +yMgTi03 /SrTiO 
3 + zMnO/ZnO (mt. M Z n * ttM g "C* "9 , MgTiO 
15 3 /SrTiOa tJMgTiOa fcJ;t)f/Sfc«SrTi03 Mn 
O/Z nOfJMnOfc<kt>V*;t{iZ nO^rS*-^?)) <7)ffl^^-C^3 

n, X. yfcir>-z*5^n^nTist^*^^»8S-f *fifi'c^>*^<i^*''^ 

0.9^x^1.1 
20 0 < y ^ 0. 3 

0 S z ^ 0. 0 5 

(8) mnni^tLX, Ba, Zn^^ctiMg, Ta. MgiScfcO^/S 
fcliS r , is^ZfT i ^:^n€n^'t-r4<k^**^e>^lin/c«&^H, 
SiifeSb^FJi: LXMnisiiZfXtttzliZ n^'^^'t i>it'tm^- ^'M\infz 

25 »5ls*lra^, 

Ba, (M>/3 , Ta2/3 ) O3 +yMgTi03 /SrTi03 

+ z M nOXZ n O 
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20 
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(^4^, MliZn^tztiMg-CS^. M g T i O 3 / S r T i O 3 KM 
gTiOo i5J^ZfyttzliSrT i 03 M n O/Z n O «M n O^^ 

x^l. K 0<ySO. 3, O^z^O. 0 5 (DmmcDm^mi-) -c 

iimm^m%^. 1300-1 6 0 ov-cj^tm-t^z t^nmt-nm 

IB (7) f'I5«Ogim**JlKSiaj5lt!fe£D8gjg^i£, 
(9) Ba, ZnSfctiMg, * «fc ^^T a -5fb^«»;&^ 

Bax (Ml/a , Ta2/3 ) O3 + yMgTi03 /SrTiOa 

+ z M n O/Z n O 

(^ + , M{iZn*fc{iMg-C*»9, MgTiOa/SrTiOa {iM 
gTi03 fcJ:t>V*;rcliS r T i O3 M n O/ Z n O fiM n 0^5 
.i:i>-/SfcliZnO?:E(*-rs„ S /c, y, zli^n-eno. 9^ 

x^i. 1, o<y^o- 3, o^z^o. 0 5(Dmm(Dm^^-t) -c 
li^sf^H^tf, 1 3 0 o - 1 6 0 ox:-cm^i-i>z t^nmt-t^m 

U (7) I^l2tt©3l^#fi8lfie^!fe>(^8>lig;^}£„ 



lglEI~^5H{i, Ba (M./a , T a 2/3 ) O3 + yCaT i O3 
25 + zMnO/Z nO-cm^mmmi^^mmmm^ (M\tZ n^tcHMg) 
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H-c, (a) tt^ffiBi, (b) \t^mm-Qi>^o 

5 ^70~^13H{i, Bax (Mi/3»Ta2/3)03+yCaTi 
03 + zS.i02 /'B2 Os •C^3n2)^mf*^KSa««5 (MliZ n * 

10 ^140~^18BIti, Bax (Mi/3>Ta2/3)03+yMgT 
iOa / SrTiOs + zMgO/Z n O "C^ $ n 2>gim<*iaS)aStfe 
(MtJZ n ^/cJiMg) CoV^-C^Ox> y t>* z rofi, Jtc 
6i;n«t3g^«=^, (tt:&?srQ, ttum^fr ^±t>*^tJgSM 

15 

16 5: H J6 -f -5 * * a <7) as 

(itriE (1) ay^m tD^mft^fiasia^ifeifi. Ba (m.^s . 

20 Ta2y3 ) 03 +yCaTi03 +zMnO/ZnO (fit, MliZn 
^fz\tU&. yttO<fc'9:^t < 0. 31;IT, z (i 0 ~ 0 . 0 5-C*S) 

y *5 0 (^) fJiJ^t), C aT i 03 A'-^ * V^^^ti, 

*l^?agA^ilB< . itiim^ (er ) 2 5 i <a 'L(S< , QfiI^O^«4* 
25 li<b^5£ y*iO. S'&jSx^i, ^ * , Ba (M./3 

Ta2/3 ) 03 C^-TiC aT i O3 (r>=^)V)tt^Q . 2^)\^^B^^t 
8GHz frfclt^Qfi*^ 1 0 0 0 0 <t "^/J^S < m^Olf tt=&(i;t 
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z*50. 05 J:'9;^t^^<i:t{i, 8 G H z (r felt * Qfii;6M 0 0 0 

±iBcD*^?5o^m«:sssia^^ji, g;^^Q^i (sghz-ciooo 

(rr ) ^ro^^-ct + 20 l 0 p pin/TC<J5|gffli^<JDflit:i5^ 

•r, 

(2) i3J:ur (3) a)^mt (1) O^^^^SJSiSfilcl^OSgii;^ 

Taa Os , CaCO^ ^'iyrr i O2 LXOUnCO 
3 ^'.tOV*Ac{iZnOo«&5^:g:fris (2) fz iE« L fflfigtr ^ j: -5 



15 



20 
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®z<Dm.MP^^6 0 0 t:njp^ L-cflfiflg-r -So 

©Jftfltm, W^liTvt/^i/TSicD^t^SiJ'M-^, 1 3 0 0- 1 6 5 
QMA^S GH z-t5 0 0 0 tlT»-5&<t-r*. — 6 5 0 

ItllE (3) <7):(JjKti. BaCOa , ZnO*/i«MgO, :fccfct>*Ta 
2 Os (O^l^t. CaC03 *5J;t;Ti02 t^iSSI «:giJ ^ l-fr o /i^, 

^n^'tmm (3) cie«L/cm5£<^ia«f'''j:*<t^»'S-&L, ^e>c 

±ia*5&B^^j* ( (2) is^V (3) <73:5i*) SIII5 ( 1 ) 

25 urn. (1 3 0 0~ 1 6 5 OTC) -C^^i'^'^^ ^ ^ tt^-Ct 

tats. (4 ) (D^ma. B a X (Ml/3 , T a 2/3 ) Os + y C a T i 
Oa + z S i 02 /Bz 0 3 (m MliZ n S/ctiMg, y 0 <k 

10 



wo 96/09264 PCT/JP9SA>18SI 



±t<0. 3fclT, z«0<k»9:*:t < 0. 0 5 i^XTThi) -cm^ Hi> 

< (0. 9-1. 1) av)^ CaTiOa <!:, 2 6 -5 
5 i^cm^mmtLXS i Oz is^X/y^filiBi Oa '^Jn^^c t ©-Cab 

Ba/ , Ta2/3 ) it, 1" Ajrfc t>±i2 (^iffigt^C felt -5 x 5:, 

#-Ct4*^e>-C, r <7)igH;6>£>^1-n'Si: 8GHz »Zi3(t^.Q;65 5 0 0 0 

*3t, y©iSHtiO<y^O. 3, /Jt B a - , T a 2/ 

3 ) Oa C?>ri-i C a T i O3 co^;i/itfiO. 3^;pJ;lT ({SL, 0 « 
-g-*^) -C^)*. y jiso (^) , ryuio-^. C a T i O3 

mm.is.RA^m< . ttm'^m (£r) 8j;»9 ^^o, 

15 Qfii^®^m«F<475i^^L75tlNo y*?0. 35:jSxSi, 8GH 

z(Dt&m\iO< z^O. 0 5, -r^ifct.Bax (M./3 , Ta2/3 ) 
Oa izn-r^ S i O2 J:c;f/*;'S:{iB2 O3 co^v/HtliO. 0 5^)U 

20 fclT ({EL, Ofi^*-r) ■C2b^>o z;6^0O«^, ifcSim^ (£r ) 
2 8 «l: »3 t/Jx3 < , 1 4 0 Ot:JUT<J5t t , QfllfcJ:^? 

it^m^ (£r ) 25^^36 L;il:^^. z;6S0. 0 5^m^i> 8G 

H z {r*5tt*QilA« 1 0 0 0 0 ^T^K). ^^-:>i^mmm.»:(Dumm^ ( 
7-r ) *i+20~-10 ppiD/"C0ilHtzAe>^c < 75: 5 o 

25 ei£3fEJ; ^9i«V^QM (8GHz-C 

1 0 0 0 oju±) =sr%L, A^-^ifcgim^ (£ r ) ^rov^-ct>#^3^!e3feJ; 

•3 Q /S © ii6 1 ^ «• 3(4 C ^5 V ^ T S -e ^ file -C t <C 2 8 ± i I ^ -5 
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iiBV^fii**L, ^*iB^2SiScOiaK^3Bc (ti ) llol^-C*iJ^-20 1 

0 p p m/"C <75 KB profit 

iuia (5) fej:t>' (6) (D^mit±m(D (4) <7)si^i<:aigie^^<7) 

(5) <D:sm\imm<D^mis^zfitttii^n^bk^itmm(D (2) 0:^^^ 

(2) ^5:35r*olftMfwi3tt 4®~®0^^<?:^:*Pc;-^-*. 
®J®3|4^:Lt, BaCOa , ZnO^fcfiMgO, Taz Os , Ca 
CO3 ^3J:t;T i O2 ^fS&lMt LX(DS i O2 is^U^/^tzHB 
2 O3 (DW^^mfS. (5) iZ B fS. Ltz m.01: iz. iZlE^iznAL. 

«2 4^PB'l@KfT-5 Lt^o 
©-© mm (2) OS^&iil^Co 

©aJiflt^, v'T5g©«lfiK1£±{'3e-<, 1 2 0 0- 1 6 0 

3g ffl ^ + fr ^ J: I ^ o 

1 2 0 0*CJ; "9 t,^£V^<^: t {r{iiS®J5cj«S^^i:*i?§p>n-r, 
Qfii;!»^8GHz-C500 0 tlTC^Yk-f So — 16 0 0 

(6) BaCOa , ZnOS^cliMgO. *3J;(yfTa2 O 
5 <7){Sj!JlE<»:, CaCOa i3J;OfTi02 <7){£«l^:giJ ^ H^T 

5>^:l(rie (6) t::ie« Ui^cRfmoifi^J' «fc ^ t'iS^ ^ bizmi^ 
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^i3^ (5) i3j:z>' (6) <D:^mizis\,^-c^ mntLxit. mm^iz 
±iB*ifei«:?& ( (5) is^zf (6) ©^j*) iz^rni. m^^m^ 

5 S eJ^(£T$lS-Sr t;6^^tg-C ( 1 2 0 0 ~ 1 6 0 0 t:) , MIE (4) 

mu (7) ©ISMJi. Bax (M./3 , Ta2/3 ) Oa +yMgT i 
10 O3 /SrTiOa + 2MnO/'ZnO ({IL, Mli Z n ttzHM 8 . 

yiio^K)±^ < 0. 3JUT. zfio-o. 05-c*s) -c^^nsii 

m<*^l»ilffldJ«j-C, Ba (M>/3 , Ta2-^3 ) O3 «i: ^^ -5 {£3fE©St3lifi 
fi)t%fr^5V%T, , Ta2/3 ) C)bf-r -5 B a ©it 1 <fc «9 t IK < 

(0. 9-1. 1) fO. Itm^m (£, ) ^Mi^i>tzib(ZMBT i O 
15 3 ^ctt^-ySfcliS r T i O3 ?:JD^^c<b©-C^)^>„ 

Bay (Mi/3 , Ta2/3 ) it, Jito t>±ie(^)fflfi!t^iri3lt -5 x ^, 
0. 9^x^l. 1 .J: x*5r 0|gfflP3-Ci)n{iiS51.^QfiI*«l 

^■ctii-^-c. z (Dmm^- ^nnz 1 8 GH z izisi^ i> QmA^ 5 o o 

OJUT<J:i£< 

20 ^ti. y(DmmiiO<y^O. 3. -ttjiio-^Ba. (M.^a^Ta^/ 
3 ) O3 tr^t-SMgT i O3 fs^Zfy^tzliSrTiOo (D^JUttlt 
0. 3^;uiUT (dL, Oli^i-T) -C3b5„ y;6S0 (1??) , -r;^:^*,, 
MgT i O3 , S r T i O3 <^V^-rix*>^Sn^i:t^J^^«, mmUmib'- 
itmmm (sr ) 2 S J; "9 t/J>^ < ;iSo y*«0. 3 

5 m^it^ 8GHz C^3ltSQfii;6i 1 0 0 0 0 J: *9 $ < 19 , 
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zJi, itria (1) (Dm'^^mi^&mm<DiiB>'^iimii^'c. o-c$>^X'i> 

ja^^i, 8GHz H^ilt'SQfiS*^ 1 0 0 0 O^T^K). i^o^Jgfflffl^ 
«C<35iaK«^» (Tf ) 'L + 2 0 lOp pm/t:o|gHCAe>;^i: < fx 

So 

±l5<J>*l6W(^iim^4JjSSffl««lti. JiSV^QM (8GH z-C 1 0 0 0 

10 ofci±) **L, A^oitsim^ (£r ) llo^r^-c^.!|#^rQfilo^^^^tJ|s^ 

fflESto?SS«^8c (Tr ) ^rov^-Ct>+20 lOp pm/"Ca)i5HF*3 

IfllB (8) fc<tt>' (9) <D§^mii±?S.<D (7) (7>gim<*^iK«m^^© 
15 5Sig^ri-C«>*, 

i£ Si ^ n ^ 1 1 ® ~ ® o <»: *f 4 o 
20 (DmntLX. BaCOa , Z nO^tzHMsO. Ta20s, MgC 
Oo isiiZj^/^tzliS r C03 <i:T i Oz , j^j: e>t>-|i«l^«)»J t bTO 
MnOi3.i;r;/*fcJiZ nO©«*^«:f5ia (8) JilEtt LfcfflfilcH 2, 
HJESiUffftL, ^J-ic^PJis J: C>'*fi2K t <!: <b -v b $ 

25 X(DMnOis^Z//ttziiZ nO««S2inL)i< "C t«fcV>o 
(D~® itilB (2) iD:&ftt(3|i:o 

©flftiii*, f!|^lfv^^v'T!S<7)fi*flJ^±C3fc'<, 1 3 0 0-160 
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Qfii*«8GHz-C5 0 0 OUTC^^h-r-So -zId. StBJteaS;^^ 16 0 0 
(9) BaCOa , Z nOttzltMeO, isiiZfT a 20s 

^c^, (8) is^zf (9) <7):^fe^zi3^^-^:, li^J|£4i: LTii, «lfltS^t 

^nise>-f, fiBKifi^, <iro.k ^ ?:c{t^«5*ffii>T: t>.fct^o 

±I5*iSBj:^rft ( (8) *3J:t; (9) (D:^m) trinif, Stria (?) 

30 0-1600*0 -c^^izwtm-r^ Z tJb^-C^ i>o 
(nmm i ) 

±ie*ll^:^r» ( (2) ^'J:uf (3) 5:afflL-C. Ba (Z 

nix3 , Ta2/3 ) O3 +yCaTi03 + zMnO/'ZnO, ^3j;r>* 
Ba (Mgi/3 , Ta2^3 ) O3 +yCaTi03 + zMnO/ZnO 



wo 96/09264 
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:^Un<om<D(D\tB a (Zn./a > T a 2/3 ) O3 ^, ©«Ba (Mg 

10 32/3 ) O3 S^liBa (Mgi/3 , Ta2/3 ) O3 (DiRj^tmi'M LX 
CaTiOs r <!: ir,t , -CfrV^, 

*3<j;r;^«lieL/::z:^:*^-r„ attiffia (2) <^:5feir^^L, b«i|iris 

(3) ©^ftCSE^-Ti, 
Qffi, ifcSimsp (£r ) *3.J:t;f«J5^JS»:cOiaffi^^a[ (Tr ) li. Ha 
15 kki-Coleian C J: "3 SI'S $ H/iPost Resonance Technique (MS^JSIftJE^ 

m6^\im^i::mi^tzmm.<Dm^^t^^ti^t~^-r^'c. (a) «¥® 

m. (b) {ijESBI (ll£:*:BI) -Ci)?>„ BlCi3^^-C, 1 *>i«]^^ftOSI 

20 ^WQtt, ^i?>SitlS^J|B^^:ffiV^•C^BO5eLfcl^Il^&iS«2^D^®it^g0t;i^ 

^ma^(^fit)6^ €)IIL?I< KOK-thtzo ^tz. tfcHm^ ( e r ) 

{i, ^ -y — T -r ^ -i ^ — <0 — ')5(D-f ° — -^ Ate^ hl^f^WL'i:^^ L 
THi|s4®^«Kft4*tt^:ai05t L, f#e>n/iTEO 1 5 ^ - K c^^li^MSc 
25 f-i? ,»:KJ|sf^fe*^5>:^J*:t„ Qlifi 8 G H z "C 1 0 0 0 0 Ui. IfcSI 
«^ (£r ) ti2 51U±-CS)niiai[f ^ tfc. 
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Mi^&®tas^ac (r , ) ii + 2 o~ - 1 0 p pmxr©isHrt-cs>n 

<^;^V^fii-C«>D, (rr ) t+20--10pp 

10 (SIJfi^2) 

±m:^^m:^m ( (5) (6) =&afflLT, Ba« ( 

Zm^o , Taz/s ) O3 +yCaTi03 + zS iOz /B2 O3 
fcctO^Bax (Mgi/3 , Taa/a ) O3 +yCaTi03 + zS iO 

20 ax (Zni/3 , Ta2/3 ) O3 (DttBax (Mg./3 , T a 2/3 ) 

rz::t^mb. dUmnoym'^^B a . (Zn,^a , Ta^/a ) Os ^ 
fctiB a X (Mg 1/3 , T a2/3 ) O3 ©fiSfet&C^bf LXC a T i O3 

i:?:^^-. cumm (5) dJiluE (6) o):^^ 
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m#^KSiae^^te«^ QfiltoV^-C^i8GHz-Cl OOO OU±«:«-fe. 
ffi^^Jfe (rr ) lro^^-Ct> + 20 lOp pm/"C(^>igHl^<7)<l=gr5^ 

10 i^mms) 

±m:^^m:^m ( (8) fc<fct>* o) £7):^&) =&affiL-c, Ba. ( 

) O3 +yMgTi03 /SrTi03 + zMnO 
/ZnO, isJaZfBax (Mgi^a , Taa/s ) O3 +yMgTi03 
/SrTiOs + zMnO/Z n Q-CSS nig|^f*lKSia««j«:flF» 

1 4EI~m 1 8BIC5^-r. ;lne©Bl^'*5V^■C, ^- :^W(.1^<Dm(D®\i 
20 Bax (Zni/3 > T a 2/3 ) Oa ®ttBax (Mgi/3 , T a 2/ 
3 ) O3 *^fo y{roV^-t:{i, MgT i O3 ns^i-g-^: 

(A 1) . S r T i O3 A5^*n (A 2) "C^ z ^roV^•C 
fi, MnO*5^^n^>®'&'& (Bl) , Z nO*^-^* (B2) 

SL. f {iJ^i|Bf©iS'&^: B a X (Zn.^a , T a 2/3 ) O3 *:fcliBa 
X (Mg./3 ,Ta2/3) O3 (DiS.mi&l^n LXMsT i Oo is iiXf 
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r liMsS, (9) o:*j£(rS^-r*o 

No. StrSO^-C, mi 4ia~mi 8 0tr^ L;tfiI«^nP>o^i6;ffi 

+ 2 0~ - 1 0 p DmXX:<D^&mp^(Dm^^LtZo 

:*:|feiS®^S*ls{KSfflfi!cfe{i, JlS Q *3 J; c/f iNit^msp (e 

15 r ) «r^L, ^mmiSifS:(DUmmf& (rr ) lro^^x t + 2 o~- 1 0 
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If O 15 H 

1. Ba (M./3 , Ta2/3 ) Oa +yCaTi03 -fzMnO/Zn 
O (mL, MiiZn^ti\iMs'C$>K). M n O/ Z n O liM n O J: 

0 < y ^ 0. 3 
0 ^ z ^ 0. 0 5 

2. mnn^tLX. Ba, Zn*/c«Mg, Ta, CaiSiO'Ti^: 

Ba (M./3 , Ta2X3 ) O3 + yCaTi03 + zMnO/ZnO 
(^ + , MliZ n i^fc«Mg-CJ)'9, M n OX Z n O liM n O .k O^/ 
*yi{iZ nO=g:jK>*ll-4o y> ztt^n^nO<y^O. 3, 0 

15 T^'feS^, «?^Lfe^, :*:M4'2bit^fiK«^HSl4', 1 3 00-1 6 
3. Ba, Zn^fcliMg, i5.fct>*T a ?:^n^n^*i-4<b^«3*^ 6> 

Ba (M./3 , Ta2/3 ) O3 + yCaTi03 + zMnO/ZnO 
(^ + , MJiZni^cfiMg-Ci'O, MnO/Z nO«MnOi3<fcl>V 
^fz\iZTiO^M'^-rio ^tz, y, zli^n^nO<y^O. 3, 0 
25 ^z^O. 0 5<7)|gaofiS^:^i-) n IfiBK ^ * <t ^ l-«'II2«& 

«?^L/c», >^^ + 3b2>VMiK^^H^ + . 1 3 0 0-16 
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4. Ba, (Ml ^3 , Taz^a )03 +yCaTi03 + z S i O2 / 
B2 O3 (m L, M«Z n *;^c{iMg-C2b«9, S i O2 /Bz O3 S 
i O2 feJ:0f/$;t«B2 O3 ^St^-f-S) (^ififiK^-C^ $ n, y 

0.9^x21.1 
0 < y ^ 0. 3 
0 < z S 0. 0 5 

10 5. W^P^n^iLX^X^ Ba. ZnS^ttiMg, Ta, C a *i t^T i * 

Of/*:t{iB'£:^%-r^fb^ife*^e,;i{fnfc|»5^«:Jn;t, «tfilc«r J:^ 
Bax (Mi/3 , Ta2X3 ) O3 +yCaTi03 

+ z S i O2 /B2 O3 
15 (^ + , M«Zn*^c{iMgt?^,>5, S i O2 /B2 O3 JiS i O2 *5 
^D^/S/cttBa O3 «rS*i-S„ Sfe, X, y, ztt^n^no. 9 
Sx^l. 1, 0<y^0. 3, 0<z^0. 0 SOigfflOfi^&ij?-^-) 

v^{iK3f?^HSl4', 1 2 00- 1 60 Ot:-ej!Jlfi!c-^?.ii:$r!^?S<ti-^ 
6. Ba. ZnSfcfiMg, .fc T a ^ 4 ft^%;6> ^ 

25 Bax (M./3 , T a 2/3 ) O3 + y C a T i Os 

+ z S i O2 /B2 0 3 
(^ + . MfiZ n S/cttMg-Cab'?, S i O2 /Bz O3 fiS i O2 
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gx^l. 1, 0<y^0. 3, 0<zSO. 0 5 <J!)tEH<7)fiI*5^-f) 

*VMiSi5R»:H55l+, 1 2 0 0- 1 60 0 r-cwE^-T* r <b^:«fat-r 

7. Bax . Ta2/3 ) Oa +yMgTi03 /SrTiOa 

+ zMnO/ZnO ({at, MJiZn^^tliMg-C*^, MgTiOa 
/SrTiOa fiMgTiOa ie^ZJ^X^tziiS r T i Oa MnO 
/Z nO{iMnOi3J:t>V*yt«Z nO*®'*-r5) <7)»BJc^-C^$ 
10 X, yi5it>-z;65^n^nTIB<7>^^*«i^i-S<i-eS)^»^ 

0. 9 S X ^ 1 . 1 

0 < y ^ 0 . 3 

0 S z ^ 0 . 0 5 

15 8. mmm^HLX, Ba, Zn^/cfiMg, Ta, M g *5 J: C>V * fc 

at' .t 0 

Bax (M./3 , Ta2/3 ) Oa + yMgTi03 /SrTiOa 
2Q + z M n O/Z n O 

(^ + , M«ZnS/::ttMg-C*'9, MgTiOa/SrTiOa tiM 
gTiOa is^Xf/ttz\iS T T \ Oa MnO/Z nOliMnO^S 
i:t;/iifc{iZ nO^iS'mi-^o ^^c, x, y, zli^n^HO. 9^ 
x^l. 1, 0<y^0. 3, O^z^O. 0 5 (^Kfficofit'&S^-f ) "C 

«ift5Ss:H»+. 1 3 0 0-1 eoo-ccm^-n^t^^^t-t^m 
* ^ 7 n le « o n ^ iK 3§ ffi «K 4& o sa it :^ ^ o 
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Bax (Mi /a , Ta2/3 ) O3 + yMgTi03 /SrTiOa 

+ 2 M n O/Z n O 

(^^^. M«2nSfcJiMg-C*'9, MgTiOa /SrTiOa \tM 
gT i O3 ;te.ti>'/S^,is rT i Oa ^, M n O/ Z n O fiM n O ;te 

x^l. K 0<y^0. 3, O^z^O. 0 5 ©Jgffioffl^i^^-^) 

{iK^^fflSlct,, 1 3 0 0-^ 1 6 0 0t:-C«|fi!t-r5r<t^#gti:Tr^lS 
* ^ 7 15 tt SI m iK SS iS fig % (35 ^ ft „ 
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